Abstract of JP10-229357A 



[PROBLEM TO BE SOLVED]: To provide a communication device 
which is extremely small in size and capable of being operated with an 
extremely weak electric power. 

[SOLUTION]: A signal from a signal generator is modulated by 
carrier frequency of several tens of kHz to several MHz by a 
modulator at a transmitter TX1, and its output is supplied to a 
transmission B electrode TXB1 installed near a surface of a human 
body. In addition, a transmission G electrode TXG1 of the transmitter 
TX1 is connected to a part to be a reference potential of the 
transmitter TX1 and installed towards the outside of the human body. 
On the other hand, a reception B electrode RXB1 of a receiver RX1 is 
installed near the surface of the human body near the transmitter TX1, 
a reception G electrode RXG1 is connected to the part to be the 
reference potential of the receiver RX1 and installed towards the 
outside of the human body, so as to be coupled with the transmission 
G electrode TXG1 through the air. In the transmitter RX1, voltage 
between the reception B electrode RX1 and the reception G electrode 
RXG1 is amplified by a preamplifier, demodulated by a demodulator, 
and the signal transmitted from the transmitter TX1 is obtained. 
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(57) [£*)] 

SUM TXl T'fg^^H SGI 

«3*wfc2HtB«« TXB1 X, 2HB» TX 

1 C0itmG«^ TXG1 {*. j£{§«8 TXl ©S!?Ifit45 

Sff« RXl (D^mnM RXBl l4iHfSfflt TXl Ofi 
teFroAfl^Sia&mfSg^tL, §{fG«& RXGl li§{f 

« rxi oa*«ffit*5as^tr»«$n-cai« cms 

TXGi i:A^?:iiiCr^$tiSi?(c:Afr^Jiwr6]Jt 
XWtW.^nx\,^ 0 %tiaWt RXl fc*Jl*-Ctt, §{fB*S 
RXl igfgG®! RXGl b<nm<Dmi£*7"J T >-7* PA1 



T-tttiL, IXffHS DMD1 -CfflNLTSMI 



TXl 





( 2 ) 



K«*«9«-§-Sr« + * n y ^--ywy W^tll TJ16 
A#BffiiS#fcHfi$ftfci£«B«tt£, £ 

C-CJfrS-Sii* J: 5teA(WHWfcrtW-CK 10 
B3ftfc3fBG*ffi£, *HEa«B««4:S«G»ft«J 

A#«*B*eagifi. 

xh% z. t i&mt -r&n#m 1 iE*oAflE»*ttrae 
j§sseb 0 

[»#S3] ME£«#&0>*i1S*{fctt, flfflES«# 20 

t-fe5ci -f-SIt** 1 EKfi<£>A<fcgEiatfra£s 

3SB. 

U #![|Ba6«G«ffi«>SBtt3tSr«ria*»l#arom*t-f 
3 ^ <t & #® £ i" 5 Af«l i1t«e»ifo 
[St#JS5] M#*l~30V*rfta»<w3iE*t«?A# 
8S^i«»:*3^t, 30 

A^s*it»^^e. 

SatiMBeaBSBKasvv^ 

mrnmrn b e^t^&£itfjEi£ff ^aw* w& t 
u 

Gm@<=«ix-cstffE§mBm®ti-5r t&ftwiii-rz 40 
A#«*«aea««. 

it&EiUffBfi;^ MGli, gftB««»rrg« g* 
nt^a r. t $r#mti-sA#:«*lwae«^«. 

[!t5fcJS8] H!^l~7<ov^-rnA^«fE4fe«)Afls 

*rEsasW#»i:lWfEa»l#IS:»=*s»tS««Bl*a;n:«« 
»*WSrfflv^5rt4r»«i:-*-5A»a*fflf«eaSi 50 
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B. 

SO^ttfiHtStBlzS^-C. 

[HtftS l O ] l ~ 8 cov^-f fi^©S!E*«A 

s r t t A#«**«eaiis«. 
iis*ii 1 1 ] ts#« i ~ i o <o\ ^-r*hfr<D-%.&m.<D 
A#«*ttfaea»B»=*5v . 

fit, 

ME*w^«i::eaM-<5*»Jw«ss*»i: . 

MES«#«<DlfflE«W#&0>liia«:» iEflfl^b 

timers. 

[»*« 1 2 ] if *rg l l E«©Affg4^S€iS 
ffiEil^*»i:S«#&ro»&««fl§v\ #ES«L< 

[»** 1 3 ] D»*« 1 ~ 1 2 <DV ^CO^Ett^" 

A#fttttf«e*3fiB^*J^-C, 
WEaiB#S:*SA#«)*B««|JffiJ=iSBBrfl6/j:»«-e*> 

►J, 

«^s«#a*«A*o#ir©««!£i=»»^riB*»«t-e«> 

art *4$*£ 5 A#«**«e5S36B. 
[If jfc^ 1 4 ] If 3f<II 1-1 2(DV ^i*ixA»(D«EttW 

A#»*w«eaisfiiw*3v^r, 

l»ES«#«JJ*A«E«)»o«BffifcK«1te'S:»!KT?* 
[ft 1 5 ] 8f 1-12 Wl^m7J»OJ®E*fc«D 

AflE«ft*«eaisiB^i3v^r, 

y V^V^h^j *7u^<Dffi.i!i.*mtemx-X\,^^b 

*¥mt-r?> aom tt«B£&&B. 

1 6 ] if JfcJS 1 ~ 1 2 W ^-f ix^cDriEiteo 

A^s*wae^fi^*3v^T, 
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1 7 ] it i ~ 1 2 <o\ ^-fti^w«iE«o 
AfrSffeitaeig^B^^-c, 

[1S*« 1 8 ] if sftS 1 ~ l 2 <m ^1*ix*»<o«IB«03 

mmnmm^m. io 

o^fBrnffiir, i£«^J£©£**{£I^M£ax, A# 
in^Wik. 

mm i (o*^ d r mmmzm^^xmrni-zm i <omm^ 
m^m-r^mnt, m^mutmmtsfrx&'o, m 

S8H-6SI2<^!S3M£, ^2W^P^rom^(c^ 
3ft. A#^ffi3£^(::i2«£ft7c3?2<Dj£mBmfe & 

u\ mmuvmmnmmmtsix. A##-mzfai?x® 
m&ftt^2<DmmGW&*^-tz>mmnbfrh*jiz>* 30 

2 ©MGli t A^^ril £ft£> X b \z Afl^ 

{MKftttTt2«$nfc|R2<£>§mG®®i:, itUfElfl2<0 
S« B £ Jg 2 <73gff G MM t <D ffl <7)«&Mff %-*M 

mm2<D** >j rmmmi&m\<^xmm-tz>m2 (ommz- 

igv SfllE* t SfII5§m#g i: cor^ £-tfJfE3? 2 

y rmmmt^^xmmh. 
^■-(omm^m. t gftft t <nm.'& j £xtemmx% # v > 

saw. 

2 0 ] m*^ 1 9 mmvAftm&mmtemm 
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[if*^2l] C»K3tS4ifc«aiJflHBS:*4fe 

Sft, A^{RS{cr6llt-CKfi$Jxfc3lftG«ffii:Sr# 
WE2S«#a©iff«© A#*Bifi»fcH:« * ft fcgff B 

b mm t sit g is© w * 

oMUMtfM £ « it «c SrfT * 5 Jt $fc#f[S: £ £ *-f 5 
«rlES(t#gk*S0fJ&ro^- hIMIfcKBSJl, 

«frE2Mt#a*sS»SixfcAff«>S5fitSr x WSESftB* 

#m t -t- * a^s * it«fe^ysa 0 
[»** 2 2 1 m*« 2 i mm<DA&m&mmfem-m 

m^-zmg: ^xmH&m^&tzfcm-rzmmmnmE.^ 

r t *mmk-tzAftmmmmmmmw:o 
c»*« 2 3 ] flf&s 2 1 mmvAWML&tfinBmm 

n-a 8o~io o~*juym&<D!&j£<Dffli&&.i8,ft<omm 
#a£, CEfrfMMij^a^feHi^stbSfr^wsv^ 




( 4 ) 



»jw« t a«s«¥aat©i9Jfif-^ t wit®! 

2 4 ] m*5 2 3 IS«<73 AfrSSItaea^ 

iet^ttfcot. 20 

Afl-fc^LTaMrr 

Wffitti^Si'ifcSftGWSi:, MESA B S@ i g 
«G«ii:«>IW«)«E^Ji)Bi-«it*#»fc, &m$s¥- 

«fc o TIME* tte&ftWA> b 3£ft $ lxfcH««c*SS 

58o~io o^/i':y&&0tt£0A£flb£&«> : tir«fc 
5Af^***eau£«. 

[»** 2 e i it 2 5 iE®coA^«sisaea^ 
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SrlWIEiT«tt»giJ#a#^»l&-t-*tt:«#«»*3E^^r-*- 
[0 0 0 1 J 

[*?u«>*-*-3ats#»] ^wi*, «/M!a*o*s« 

[0 0 0 2] 

[&5I5W&W] ttftoft-ttttt (SUM) Srfflv^fcSiff 

^a^feiiv^raa^feoyt. r*tK»u a# 

AofilWM-efcS. *»*>*A«cfl»#«*S:fflv^ 

3fil^f^I£ L-~CfA, fT. , Zimmerman. "Personal Area N 
etworks (PAN) :Near~Field Intra-Body Communicatio 
n. " .Master's Thesis MITMedia Laboratory, Sept. 199 

5. j izxm-frzivx^^mmtt («t> r^iift*^; 

£ rziM**j £V*5. ) fth%<, ZIM*Att, ffi 
[0 0 0 3] 

[«W*SJW»LJ: 5 tt5WB] L^L4^b, ZIM 

Mdlrot'f X£/h£ < LfcflteKH:, i£ff« 
t Alter-* * < * 9 , att^rtB4:Stt«t* 
L<I<)fe5tV^TO ! *>-5fe ( rortfi, ZIM 

[0004] isifiicoiam^i l-c, rasa 

, 4#5S¥7 - 1 7 0 2 1 5^«J d 

AJ*Sij ) 7i J foSo IOTA J *^|3*3V^T 

14, 3IS(S««>««i:L.-CA*i«tti-SSS^«)«««> 

WM/T§tit*3t), ■xmr—*<D®im\zm\^x\-imz 
[0005] ::t-, Am^mm^ti^m^m^^tz 

^i--5£^ 5 fc'So ftJiBroz I M^'^SicfcV'Tli. A«^ 




( 5 ) 



Lfcaflr*s-c**t*&v*5maas*><5. ta 

ft 5 C liAifcT-* «riMPF»r* t -f 5 t <7? 

[0 0 0 6] *^{*^03«t 5**Wtrje^T*$tlfc 

14, /hMroi§ff*8T-t>ii«Sr : fT «s-Ct5fttt« 20 
ffc-*-5£i:*B«> X, *3BW»i, A#i:Ait!!T 

[0007] Ht-> &mmmw* 

fi*t5i i X, *«W«)fl&«3BWH:, 111 

j: •? n— y Tjstt#*jB^fctt«aiB 
»e-et>i36S««Mo?te-&*s»<*e>-r, Afokr-* 

[0 0 0 8] 

[«UH«r#»-*-3fc*<E>#gl:] if i gS4ft<z>?S9]li, 
, Mfgroffi^tg^Six, A# 

A*^HWti6i»t-cK«$nytas«G««i 
i «r*rr sant^st , ^mm^m<Dm.m(OAwm.m 
&m\z®mtsiritz&iSBmmk. gm^-mv&mmmz. 

5teAfr*MWtel*l»tTK«*nfcS«G»Bii:, iftlSg 
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znitm%-*'&ffi-rz>'&m^wck*m-rz>%.m^WLk & 

[0 0 0 9] R#9 2IBttO«99tt. »#S1E«©A 

\*-?-{-f-xmm.X'hZ>^k&W&k LTV^-So 
[0010] if 3 ie3£cD$gl?HI4, gf*£ 1 IE«WA 

[00 11] if*JS4!E«W%0J(4, H*«1~3W^ 

ieas«G«««)««tifesrfl(riE«w#«roffi* <t -r 5 ^ k 

[0 0 12] if*I!5fE«co^0J(4, Ifsfc^l ~3<7?V^ 

■r*t*»o*iE*<oAfrft*W«ea««fcJsv^-c, flfrlE 

[0 0 13] »#«6fE«t£>3S9!W\ lf*Jgl~3<Dl^ 
■fn*»©3SBE«©A*«*««eiSiHBK:*v>-C, fifffE 

S«*«<D2£l|Mt{fcfcSatt Six ftfJlESISGS 
ttfcHftjfClffllEgft B«11i:-r^r ktcW&k LTV> 

[0 0 14] «#*l7BS«<7?$!^i4, if*lll~6WV^ 

i t ^^7i^^iE«wA»»*^t«^5a««tr*5v^r, fltrsa 

i&SBttB. SlftGmffi, Sit BiSS^fl GS^co 
^-Tix^ f>L<(4, ^SB^s, iffe^tt^aT'S^ixT 

[0 0 15] »*3gi8|B*<7)*WH:, If *JS 1 ~ 7 

■^ a i^*»«)3fila«t«>A^^^«sw«e^iSll■^r33^^r, wis 

[0 0 16] i9*^9fa«W«WI4> lf*Iil~80V^ 

■fn*>«>JSE««)Aff«*tfraeai3s««w*jv^-c, 

UJAI=SEtt*Jxfe«fl£J«««Sr*-r5 ^ k &mkk Lt 

[0 0 17] StJftJjl 0fE«W^Mli, W*«l -8© 
v^i"ix^wrg|E«^AflfiS*fff«'e^SI»f'*5V^T, 

[0018] if *ri l l lE^w^PJtt, if 1-10 
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[0019] §S*« 1 2cto«na. 1 1 |E«c 

©jWrlEWJimSSr^ftR^-t-Sw k&Mtlb tT>»5„ 10 
[0 0 2 0] M*9l 3Et«3J8Wtt. 2 

9 , wia*fli*»**A*o#ir©«Mtic**^riB*»« 

[002 1] 1 4 IB*«J*W»±. if *ri 1-12 

«rES«#«*«A*<o»ro«BMa:^as#Brffi*^-e*> 

0 > l»Eji6lt#a*SA*©#lr<Dfflffifc3S» 
■cfesr k**mk LTV>5„ 20 
[0 0 2 2] If 1 5 fE«tf>3§9m» 1-12 

[0 0 2 3] |»*«1 6|E«cW?§B^I4, ff*Ill~l 2 

Sr^irLTV^. 30 
[0 024] st*« 1 7 IE*0>*0iH:. 1-12 
<ov^tt7i»ro«IE«fe<oA^S*ffif*eaSBfw*3V-'T, 

[0 0 2 5] |»*« 1 8 mm<Dmmtt. if #*g 1-12 

?*>-<omife*mteffiz-x^^z t&i&mb l-cv* 0 

[0 0 2 6] If3jt"Sl 9f5«cW^BJI±, ^PTOC-r-Sff 40 

mizwtw $tifcii©iMBist t ^ft^osjpm 

ffilwSMJtSix, Afr^HR»c:iRi«"C»:«SixfcflS l wS&ft 
GUffitSr^-f-S^im^Sfet, ffHE3*«#aroiS««)A 
fcftffiiff&KKS § l eogff B ffi, gffSBWS 
Ip«ffi»=»«$ix. fltJEigl W^mG*^tA^^ilC 

■cie^sixs i 9 \zA&ft-w\zfa\-txm®.zivitm 1 <o 

g«G*^. Stf, «HSJ(fl©S(tB«ffii:»iroSft 50 




#M¥l 0-229357 
10 



crAwcmrt-sgi <Dmm^&&m-rz&mut. m 
«sr*i-*aHtaJi*»e>*5«t»«#ia:i, atria 

A^*ffi3£^(r|2:E Sftfcifi 2 ^IIBti 
b. S«#«©a*«ffifc»ittSix, iJtME*2 0>i£«G 
AtvSril Ct^^iiS J: 9 AfltfMMfcianfC 
lS«$4xfc^2C0Sff GtHEi:, iftEli? 2 rogff Bit 

y Tmm.®*m^xmm-rz>&2<nmm^Wib*^-r 

Zgm^mb&MrffiV, ME«**to» ME 

aim ^© £o> m &tfifE& 1 y m 

wcbfDf&tcm&mzv)** y rjsi«««:jf!^-ceisu 

EPHMwamsrfT'S: 5 zbZW&b Ltv^. 
[0027] if ^ 2 0 fE*c<£>3§BJi4, if 1 9 |E« 
oAflt»*fl!f*«ng§S[llJ::l3V*-c, ^*tRj£<5;Hfc*-r 

yraagftSrffli^MEfiBi^as:****!^* WEj£ 

[0 0 2 8] IS*S2 1i5«<0«Mll 1 

^^ix. A**ania«j=Rii*n«:ai«B««i, aim 
fcmmcmmb^v, ^xam^mmx^ ^m^x 

WffiaHSG««i:*«*iilirife'&sn«J:5CA 
JS^mS:fflV^SiFEamB«Si:SmG«^OTrawtt'te 

y-F««caf$^ HtiEsmB«^s*iE^- h«i 
m^ffiftijirRtt ^>n. stjE§:mGm®/4 5 ttiE§mBm® 
is§©iiay- h««*ffifajtri3(t^n-c*3 9. nusaJt 

fH*SS:X«rA«L» l!tr8Eai«*»iSSI»SnfcA*|c«) 
mnmfflZfrti: o^b ZW&b LTV^5 <> 
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[0 0 2 9] »3j?JS 2 2 E<ft«3«Mtt» If 2 1 SBft 
10 0 3 0] tt#*2 3E*M>3S0§H:» W*S2lEfc 10 

t . &ffi&&m^m<7>mtim&\z-£is.tiz 8 o ~ 1 o o 

4?ri:S:#ttLtV^ 0 30 
[00 3 1 ] 2 4 fEHft<og§S3li, 2 3 E« 

©A#es*«eaas«fc:i3^-c, sfiis^ff^o^* 

[0 0 3 2] «3£JS2 5E«c03Pjm, $Wgtffi£— * 
£§MfrU *tfeWt«IfE«S^ffi^rom^SrA#:Sr^L 
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faGflSt **SriiCt|g^$n5 J: 5 Ktt#1T-hB5fc 
£, irlEgflrB«ttigftG«ttiWlHI«)«EESrti«-r 

ftrottiAfsfictftiS 8 0~io o^jvvw§.<om 

jyt-rsr tzmkt l-cv^s. 

[00 3 3] ffi*« 2 6 E*<0*WM\ »** 2 5 IS«6 
<DA#ft*««e«S«U:*5VvC. tfJEiiMWg&li, # 

[0 0 3 4] 

<* i mmmm> (M^a^^wiMi) 

Si\ *«WKJ:*AflE«*«*eai8flwa6 

stwi Ltz.tM&<D—mm]&m*Mt vxmw-fz><, m 
i(±, *»*»«iatogifiKj;«A*fts*«eai»ti«)^ 

) 

[0 0 3 5] 0 1 .RtfS 2 KSS^T. B01 liAfr-Cfc 
5o TX1 ttiUfWrCife «? , -£<OF*9gBlz|4«-!§-3§dfegg SG 
1, # + U rmmm CGK MDl, SJIiStg^ SVB1 

S^yf!) BTX1 **«^*ix-CV^. ^fH« TX1 co 

A^ftij ^t®» t-i4, mmmm isn -e^—yu 

KS*lfcai«B«« TXB1 ;W»ttb*l-C*3!K jHfllfll TX 

^t#)K IS12 "C^E- — yu KSixfcj^fHCmS TXG1 tfSfglt 
5>*tTV^5. *Hffi^ffiT'l4, %flm TX1 755Jt*fei:U 

ttitbinitir— *Ukfr<bmi££tix%iQ ^ mi trTK-r 

fc'JWigfgBftfii TXB1 tt^— ^TEB{B!lroy ^^««Og|5ffi 
Sr*JfflLT»j*S4x. A^#JW^I«Gm® TXGl ii^r 
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[00 3 6] RX1 llglflt'fe 9 , ^:<75rtajJ'|i 

^yrvy PA1, DMDl.Rtf.'<S'7 1 iJ BRX1 

**HT^5. £ff«£ RXl WAfMU *TB5«) 
KI4, &&4£>ff IS13 T?*— /U K£iXfc§{fB®fei RXB1 

jMR»*e>nT*s9, g««£RXl coAfttfMW Mr-*± 
9KN) fctt, Jft»»K IS14 T?*-yuK$*vfcSfBG« 
11 RXG1 tfltltbft-CVtS. **lfejgfflt?l4, §ff« R 
Xl *«#1T±iBJJ:K«^rfiB*t>«> (JRWW-S* L < ttlS 

ffl^lxS, CKOgfUS RXl cDgffBWl RXBl (i^— ^ 
WAMII (HltTOT) KRttfeft, SffiGfeS RX 
Gl i4A#*MHdE (Blflll) izvttfhtixr,**. 
[00 3 7] TX1 WggW MD1 i±, * * y T$g 

±m cgi fcft++c^c>»^ 

aSjftSrfflv^T, SGI -C^Ufc^M^-t- 

Sff -§• SI r«^P$*tfc«-§-|4, ®Elf 

SVB1 *u AfriEtffcKIISftfciSfSB* 

& TXB1 ^ttKStlS. 
[00 3 8] £fc, A^ftiJI-^(t-CR«§ttfc^fiG 20 

mm txgi He, 2hs«r txi (ommmvLtmiSLmi^ 
«s*vo*s. mmm txi ©sitfiitta, w*. 

[0 0 3 9] gmm RXl (DzfV T PA1 14, Attifi 
fftBiSntSffiBtlS RXBl i, A#fl-»-fttfT 
SJg^tl/c^mGfl^ RXGl troP^WlfiiSrJUiL, 

dmdi ^m^-T-So r:t% gffiGfi^ RXGl 
14, §{f«6 RXl ©S*«ffiifc5ffiWZ«tt;!Flx-0* 30 
?> 0 gfgffit RXl rogSUfSfci: LT»4, #J;IS4, 

tlt££\,\ mm%s DMDI 14, 7°!JT>7° PA1 ^PjtJB^l 

1-4:13, gftSI RX1K*5^T, j£flT«K TXI 
« SGI ^tStlfcflf SI ^SH$tt5. 

[0040] ft, ±fE2£fi« TXI, §<f« RXl (4 -eft 
-eftSiJ^co^s/x 11 BTX1, BRX1 -eidf^LTV^-So * 
fc, i£{f$& TXI, g{f«& RXl 0#«ffi(4, -eft^ftite 40 
JtttWWK IS11, IS12, IS13, IS14 Xmt>i\X^^ 
KMlz&m%k-<Dmmi±<n®)n\tBtiil-X^^3:\,\ 

[0041] is>cir, ±%zmi&\~£z>W)ft!%m*nw-t 

ft, E)3tr*j^Ti4, ±tS.m 1 XtfBI 2 t»<7>#j«K*»r 

[0042] mmm txi u^v^-c, ^pag mdi ^mm 

Vtz.m-%tfM&.&1%& SVBl -CiS<S$^, jgfgBttfli TX 
Bl ~«&£ft5 0 rftl;:4 9, Aittffl»k:H:«Lfci£ 

mmm txbi ^wffl«*ffi*sgp*psn, a**b5k:b: 50 
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5. -€rLT, rro^«#*5|2l3lc^-t-J; 5»-A(* B01 

^^•L-ce^^n, A{*iff#fctt«LfcS"j«>*[i <s« 

BUM RXBl) -C-bV^Ts/T^ft-So ^W45(-L-C^l 
§(t«(DBli (i£«B®g TXBI k SlfBfl«RXBl 0 
«Ttw*iV^-Ct^«. ) WcAttfcfl-L-Cl&frl-*. 
[004 3] rJxfc'(tT*l4^ISff«raw^f4 

fT*t>*b*v\ as«* txi ^bs^s-r^t 

?>^{ri4, &mbte%mGL*\wtm\\<nm. , i&*m^x 

Sft* TXI «fceiU<-Cfi464v\ 

[0044] rw&ld, j££ff*8<OG®ffi (£{IG«@ 
TXGI t§{fGfl;M RXGl,, WTiw^-Ckl^iSo ) fcft 
lEi-Z. ±iBLfcJ:5tw, i££fs»£> B «®I4A# B01 

Sr^-L-CKSfJcilS-e-f S. rfti;r49, S2pt 

^sfltt* rxi fflij— gi*£ft, ant« txi a^asm--* 
#WffljfiflfiEH:ffia-t-S r«^Mj rxi 

[004 5] £ WiS«****J«9 SEofcfcB:, i£g{ftt& 

fit Lt^5Ct^St'fc5, r<o^<D*AiimW 
^*$ft5;55, ilfif, i6:-feV^~3 0-fe^S«T-*> 
[004 6] ft, g«««:±ea&{tai TXI <D£ o {CA 
m rxi pfcAf ro#f roMl;Sf ^IWt 
k k LTt-tV\ 

[0 0 4 7] r^f, ±»Lfc±3fc**60I»z:.fc5A#: 

ft -§"e«KMs§co— aw*** o 5, 

[004 8] E14 i^Z I M^-^lriSjiff ->^fA©^ 
^CEl^r^'f'o ft, 'tt(4, TThomas. G. Zimmerman: 

"Personal Area Networks: Near-Field Intrabody Com 
munication" , IBM Systems journal, Vol. 35, No3&4, 199 

6. J i9ft#Lfc'bWtj!)5. ffl7jk<D£?iZ^ ZIM* 
^iC^ol^T^, "Biological Conductor" ki&'jfii&infc- 
Afck "Earth Ground" (AiteT— X) O2o©gj§l; 

[0 0 4 9] rfttd^-L, *»Wttat«aii:gflWil«ra 
J&i-S&ggtfWio-o^o i-/j:t>t>, JbfBEl 3 tc(4l2l 
4 t |B]«<o«EJgl»-e*«^K: 4 Sifi«*a;*s* VXh 




( 9 ) 



iSmt^mm<O^m^<D0^>. t>£o(4 "Biological 
Conductor" IZte^-tZAfa B01 X'h K> , m^<Dh<0 
tfto-Cl^/J 5 , t> 5T>tOCO;g8&l4 "Direct Couplin 
g via air" (Q.%*:ftL,tz.m.Wfe-&) Xtb*) . "Earth 
Ground" (AflfiT— X) ti^^.nX^^\ 
[0 0 5 0] El 5 (4, m<r>mmmxm. WcZI MA5£ 

<nmm -yxTJ^tnm^xfoz,, r^Eitrfc^-c, te 
\-immm<DA#n-mmM. tb tt^t^wAWiimii, r 
e teQitm^Afrft-mnm, rb »4^f$twAWM«s io 

-?$>>?, ^n^n, *KW<D±.mmimMMffi\z&\1rZ 
&i§Gn& TXG1, i£{fBfB& TXB1, SfiGflM RXG1, § 
{f B^ffi RXB1 dSt/Si--*., m^(DXol', Z IM*A 
T'I4, te kWMre <DiK^ro^i4#&-tH\ r. 
n<bWttfei#A«ST-;< (H«t»T«B«)*i») £g*LT 

[005 i j 12)5 tmm<Dmw,mmx'^mM<omis^^ 

4.51::, #383U-ei±, i^«fcS«««>A«tfH)8«ffi 
( "TXGl" "RXGl" ) 5 CiriLT 20 

VX*i&T—x*&m<Dffi!$,mMk Lt^SWUMU 
#*9iH:in&*J*B*i: UV>4V\ 
[0 0 5 2] #CI^T\ CWi? ftffi%<Di®m&<Dmm\Z 

fciiff S'^Att rjgs^i-ttj ^4LtV^„ 

timwm te t±MT—xk<Dm&m& m*><DW% 30 

D) <b, Sfi*roAfltfMM«K re i Alter -*£s>il6 

[0 0 5 3] icoi 5/*«£4t£-K:*3^-t, gc5tbfcii<l£r 
frftp&W^ffii: LTI4, 

• atS««©AfltfMM«««:A# < LTAi&T-;* £<D 
[0 05 4] L*»U i£fffl;A§:Jitf 5#j£l±. 

^^i#in^ffl< 0 Aftn-mnM&xz <-rz^mx 40 

J4Sofol$/«eAPl&ift3. lot, rtibwPflSS:»l«U 
ftttntf, z I M*^ici5iift isx'r^&mmk-i-Z 

[0055] r*ic:*j-L-c, *mwx\-i. m&&mm& 

KAifeT— *&^A/-ev>fcv\ > fifor, AflST— 
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So 

[0 0 5 6] X, Z I MMrofc 9— oOTfflgjS £: LT 

fc, A*£*ttT-*£jJS8«Lfc*g'teJ4» 0K/55-> 

£«J8tf#l 2dBiHl;i-S£lEi££n-0^. 
[00 5 7] 3g££«|M83:%* U"C*gi-*»&Sr#Jt 

nsco-c-, Aifir-^tw«M«Ftw±is^s^-r5z 
m«^<??*«i4m^-ei4fflji-efcs. 

[0 0 5 8] rtLlC^LT, *^HJT-I4, <*-!§-6%&B 

(-Aiftr-^Sr^-S/tev^-r*, AWk Alter— x ktm 

lot, A#£*»r— *fc<BSM«$fcfc&;£Ufcfflfll 
Srff ft 5 i k » "TfgTfc 9 , B*4iSt?©i)|f 

[00 5 9] &1±©J; 5 *3gHJI4, Z I M^SI3 
l^-tlffl*i:Sn«*3Sa:[ll38U Z I MA5£-t?t47FT5T1tB 

[0 0 6 0] —A, AfEMiiSW^HI^-C^^LfcTA 
JA^I4, r^S|jj = «tH ufc*«ttSB«-j 

K»fC*s#, ^rog)5^{rA#:^*>14 (M^l4*#lc^m 

[oo6i] r©TAj***se**nfcS:« 
7-17021 5^§~&$R) tc*JV^T»4, r^*i5ie:^ttlb 

>t*«tt»«-j i4, m&mmmz ta^j knmk&n 

&)k LTKJtfenTV^tfBSU^nTVSo ^oT, IS) 
^l^JS^t§i'*5ltS^fB«® TXB -^Z I MA^('*J 
[00 6 2] L/}>L, I5)5:®t{c:(4, *^lr*3tt5 Tg 

•ffij Kfc/taa&gfiti© gnd fla«ttw#^EtB8u-c 
»4^wtw^$nrv^v\ in755#ftU7' I cv^ir«-^-'g 

5:^^(4, 

■ /<77!< (4 , sHsfii k %.mm<D ?7t>^ 

KW^roie-e-Sr rffiMro#tt«||Lj I^St^itS. 



f 

[0063] mxmfabikftLtc®zm8%.zfm9\z7ik 

•to 0 '<-y 1 7 L l)mfc<nm-&&7frtW-?$>V. 10 

0 frmmmm. 1 o i &/<y y y mm.. 1 o 2 

*fj ) , 1 04«^73^^*4*fCV>5, X> i 

1 0 5 a'itflBlElB. 10 6^A#, 10 7^#5rSL 
*5l*-Ctt, *^BJ(r*3tt5 rGWSj GNDfefl® 

gnd wtg^tstt^Effi 
ioo64] gnd mwffl$(oQmffl&t&et*m^z> : mm 

^{r*5V^-CI4, AfWWfI«0>*:# ^WtifroA 

t>, gnd mwm (*&w<DGmm) m±<om-^&^ (be 

ft • IBB • A# iB«E«-^iBftwg53£tt 20 

m«j (gnd <ofttE^&3mwmm'k*&.tL 

^it-5±T-fi^T'fc9, TGmffij ( GND MWM) Z 
X^^tzTA J ££Lfcaffii:f?& JIttti 

*T-*fc«JIH-«J:5fc:Ufc*fr (Acrmtl 
fls***:*©-. ±IEZ IMM^IIOi^) 

[006 5] ^^LttSe^tSri: 
£**J:5*iEttLfclfc«H: IgIMj SrNtt, flH3^t 30 
»SB&«rtt»::i*flM-5 r t AST-# 5 J: 5 Ltv^*« 

[0066] zbiz. TAjsam rst«ttaj«-j 

fi£-*-/E;ISM4H:*^±»::, A#«*tt*ffl»A*«::»«! 

ifiStfSli-r-S. Aflsl-cftn-5«i7£(4^^ 
D7y<7~f37y-:TWi©^Kt-$)5cif, A 

[0 0 6 7] 4*J, TAJ^S©5*>, f^ffl« 50 



(10) M¥lO-2 2 9 3 5 7 

[0 0 6 8] ±b» i IS;K»1SK:*s^-c. mmm 
TXl <75i£{fBfi^ TXBl &&SgSHftKSS&U mitGM 
m TXGl SrHJEtf*!^ SVB1 fc*ittLfc*&-Ofc, ±i£ 
LfcSHMI TXl tlB]«©«j)6Sr*3li-5w bfrX'Z 
5. Sfc, RX1 <a£*«&fr£4gGtt& RXG1 {HS 

-ei4ft<, SftBH^ rxbi <nw\zmmi,xi>±&l,fc 
s« *s rxi i: mm<nmm&mm.tz> r. £ ^ 0 - 

J:5^-T5ri:t>^Ifg-Cfc5o X, i£g{g«OB«li: 
GM<o«jK5fe«5ia*-§-i>a-Srtt*lci8«-r 5 w t &X~ 

[0 0 6 9] <l2Hffifi> (IDS*) 

isfctc id mm mimm) ^ftfi • ja&sc&flKRtMt 

ffi***fT*5JR2H*Jg«fcovvrWWi-5. Bio 
^-f-ElT-fe •? , Ull 1 ii^:<D(HUm0.\^^^X<Dyti y 

& (m&mmis<D%i&izM-tz#T%m \i±mmimm 
jgrntmrnx-hZo 

[0070] mi oRnm 1 1 ir*3v>x, B02 i±A#;-e 
fcs, tx2 te&mmx-hy, *a?miz.tt9&it&M s 

G2, IDt 1 — IDT21, ID^^5& IDG2, figgg MPL2, 

y T^ig^ CG2, FMSISS FMD2, SEEtttS^g sv 
B2 &Xfi/<*y J rV BTX2 «f *S^SiXTV^5. TX2 
(DAftM ^Tffi«) ^ffBSISg TXB2 j»t«t 

JtbH, iH{f « TX2 (DAfcfWM (tr—*±mm) 
14, Gfl:@ TXG2 i^lSS:t7? > ^^T^^S„ X, ^coi^« 
# TX2 rofl-Mlilfe^S IS21 -e ; e-/^K$^^TV^ 
#SiiS^fi-ei4. j^m*S tx2 t^mt Ltg«"i 

fc*— ^atA»e>«**n-cj3!), @ 1 o tr^-f-i 5 k 

g#^4xT-feffl$ix5 0 rwislfB^ TX2 coA^JWi^ 
ffBm® TXB2 14^— ^.TffiffllKoy ^ftWgMaSrfiJffl 
UMSii, A^fl-fHwislffGfl;® TXG2l4>Jr-^SrfiJ 

[00 7 1 ] — RX2 l4S(M^T-fc(9. t<D^\^\t. 
7°yTV7'PA2, FM'^sIS FDMD2 N * SEP 

2, ID-^— y/t- IDT22, — %C$M$s EQ2 M^yf !) B 
RX2 «^*ix-CV^S 0 §m«S RX2 (73AfffliJ ^ 
TffiflS) 1-14, §{fBH® RXB2j»*«tt RX2 
COA^fl-ffiH (^— *-hffi{M) Iwtt, g^BG«^g RXG2 *S 

^tt?>tv-cv>5 0 roging RX2 nfrffitem&yo 
ft 1S22 -e*— /uK4*trv^s. *3gJ6^lli-ci±» a« 



r 

m rx2 *s#-ir±ffiteK«pri64'b«>i:4oT*j*)» m 

X2 ©fi|Bt« RXB2 li^-Xff)Aftlffli (Ell OfT 
fflffi) CRlt&Jl, SffGttH RXG2 «4A*ttfMMffi (El 

[00 7 2] j£{f« TX2 O ID|g£gg IDG2 14, 
^^Ifi6*ID^-7'/P IDT21 

^TIDiUfB 12 £3§£U a*S MPL2 -»fftj&-f-5 0 * 
SISMPL2 I*. IDf§£3£ IDG2 SftfclDflMR 12 

SG2 -e^Lfc^M^fr-Sft^- S2 \Z 10 
1IL. FM^gHS FMD2 ^ayj-TSo FM^m§§FMD2 
14, *t!)7MS CG2 T-^^ii-fc^+drn^^SSc 

*#^/w:y<©ffl}j£i££JBv\ Ma§§ MPL2 ^P>ta^;$ix 
fcIDtff« 12 *s*ftSnfcfll# S2 Srffljft*aEWi-5„ 

-<Bfl»#*ws*Lyt«#»±, svb2 xmm 

Sft, A#iS#fcR«£ttfci£«BWB TXB2 — 

[0073] A##-mizmirx&m:£tiit.mmm 
m txg2 &f§«t tx2 (o&mmsLtft&VLmz&m 

<**l-CV*3 0 iH««|TX2 LTIi, «x. 20 

ig s T^a;/[El8S(r*3(t5*^*ffi (V, IF ) ^£fflV> 
[00 74] RX2 (O^VT^zf PA2 14, Atto5 

mmzn-ft&mGnm rxg2 bvfflnmi&M&mmv, 

FM«1S FDMD2 ~£iJ;/j-?-3 0 §{lG®ffi RXG 

2 14, sm* rx2 <D&mmtSLk&&tiLW\z-mmztix 
sami rx2 (Dmmm.ifLtL.xi-i, >^ 

nj/(5]8S{c*3tt5*st*fi: (v»„) **&m^&z.kk 
-f-*i,l44v\, 

[00 7 5] FMfllS FDMD2 14, T'JJ PA2 ri» 

±/<U— 9 SEP2 ^tt}2rf-5. -fey<U— * SEP2 14. F 
MtBW FDMD2 *»e>««W$ixfcfS»»»e>, SHSttl TX 

2 oflnHB&s sg2 Lfcft-^ S2 t im&m i 

DG2 -e*££*l,fcID»« 12 £Ifet>tiJ-ro &9tfJ$*lfc 

iima 12 (4— &mma eq2 ^j&sn, — 9mwm 

EQ2 *SS=#^^wrte^: IDt^— T7Vl- IDT22 PiCDffimZ: 40 

LT, n«5-a*J»rS EQ2 IDlt* 
12 #W&ftIDT?fc5<fctei8$;h,fc4^l;:, {§# S2 7)5 

[0 0 7 6] ::f, *HJ£^tc:*3»t'5iDcDte^«>:il 

x\ Mm*mifz>z.btfX'£z>A'K ^tiiriftw 
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[0077] t:5f, JSSt&^SBtctt, P)-<o^^y 
<t^e>, ^-r5^S{f*<7?^ri4te<o^lsmffiw<T 

#•5. 

[oo7 8] La»u sfliB»<©aHt««>*«(*««inr 

^, a^^#^il<^o-CL*ofc4^-{c{4, 

[0 0 7 9] ::f, HHt$8WfiS#i*i: LTI4, i^K 

*>f >9 — ^/HtrR«"CaS« -T5 £ i: £ LT t> 4 V \, 
X, HU— LT (#J;Lf3lbps «T 

fcb-C) IDSr^-^ft-fS i i i LTt>4V>„ 
[0 0 8 0] JE^, aSSflttSOTIDT 1 — 7"/H*J«>IDSr^SB5 

14, a*«)ID»cJtU-C»fWlF^rS:-§-*.S*J6S:fflv^5r 

t-e, &fe<otf/\'—y\z.*t'L-x(7>®im^*5-7LZ>z.k 
[008 1] <«B(«»cA#«>rrt, ±IB3Hfe 

^ffi^*3»t5S£EJS(g« ( SVB1, SVB2 ) <DMi$M\^ 

v^Tiftpj-r^o eii 2\z?-3—? =i4^m^^tzmEEm 
m$s<n-m*^-to cweu^*3v»t, Rbi fctmsfEfftifiBffl 

«?«etT?*>9, -*H*s±E*»I« MD1 ^L-<I4FM^ 

m%sm>2 (KIT, r w<offtBj-ei4^jr^^i:B&fs-r 

s. ) kmm.zn. ««ih7y^^ Tri ^^m$ 

JvO^o h7>-^^ Trl »4, ffijyt Rbl Sr^Uft 

Six, «IMI*»5>0«^-S:lt«L*:tli*«ffiS:±IEilfe« 
B®1g TXB1 5&L<»4 TXB2 ^iNlr&o 

[0 0 8 2] ^roi^iito'^t, ^^yrj^ftSfc 



[0 0 8 31 ^a— 9 =i-f;\sb a^f/UMa^r 

yftt8LC*»iirlV^tE«IW©-«itH 
1 3 t^^-To CCOEI^ioV^T. Rb2. Tr2. L21 (4, <£ti 

S^*^, ^3-^a.</l^fc3o L22 t C2 J4, LCft 

Tr2 ©a*«kianj6*nrv^«. 

[0 0 8 4] C<DJ:5^, ^3>T^L21 a 

-fyu L22 XffayfVt C2 fc± 5*fi«&#JHi-5 10 

[0 0 8 5] = >f 4* L22 <^ =* 

v-r^f- C2 (ci:oT*S$ix^o r^#«MHR«r* 

[0 0 8 6] 4*5, ±3CLfcZ IM*a**«^SiXTl* 
>Uid J: «*Jg«0*SrfflV^TSiEii*sSrtT* 5 r. £ ft 

[0 0 8 7] <m3mmmm> mmj&m) 

*>«flofcS»Lfc0J&*^B^*9. 015(41*1 
fc£ Q ft. Ell 5^C0 "FACE" ttPJsj-^U — fCDM^U 

14, 2^T<7)^{f^,EV^nT^£ 0 40 

[0 0 8 8] 01 4Mil 5(C^VNT, MTX3 I4Ptc 
l:S*Sftfc^^asy hX'hV, *r4 9 MI3 
^Lfc^W-^^gWI^ SI3 *&mm MD31 t?S6 
1U mmmm TXB31 <b^{fGtt;@ TXG31 £ilDTi£ 

[00 8 9 ] MM3 I457t^«^ Xtelf^lf A *T 

mt£&Vt) (O^^O^^y h-e*)t), i^fflBtt^ TXB3 
K ^ffGm® TXG31 SfflBtttt RXB3U S« 

G«18RXG31 Sr;Srtf|LT^5 0 -<D^^f y y MM3 50 



(12) M¥l 0 - 2 2 9 3 5 7 

K*5^TI4, SmBfl;® RXB3l£g{fG®M RXG31 £0 
K<E>®tel§£r*§<g L (JMHWIiB**tt) , HISS DMD31 
t^li, #«b*xfc^m^ SI3 MPU 

3 fci£S 0 

[0 0 9 0] ^^t:°^-^ MPU3 14, #f*SiXfc*^« 
# SI3 ^^^t^-Cgff^feaSrtfVV ^^fel^S 
fc^fl^- S03 tmmt^ V03 CioTal-^U-^K 

7^-bv<s/^i~So S03 f455t^«^n 

fc-f-¥^VEP3i SriiCTW^i: U-CM*S*tS. W®t 
m^r V03 fci^SBS MD32 X^m^tl. 2HfB«ffi TXB32 
1 3HIG«1S TXG32 SrlCTSfl^tl^o ft, w<E>« 

[0 0 9 1 ] DRX3 ttBSte»«Snfc*«B!fcb<tt 

Bm® TXB32, ^ffGSffi TXG32 i: 5^{HB®^ R 

XB32. SmG«ffi RXG32 ^fttt^, CCOU^^ 

h DRX3 fcjSV^CW:* SfBBfHS RXB32 £ SfS GMU 
RXG32 £OHlO«ffi36«rii(iL (ii««f4ig*Ilfr) , « 
P3£ DMD32 »feiXfclHfc«# V03 i^S^< 

Ht^WMS^y K"7^y ^^/K HMD3 

[0 0 9 2] ^CO^, MD31 RXPgm& DMD31 

m MD32 Sl/flfflS DMD32 (^ffiffl^JK* (t+^rn^ 

[0 0 9 3] X, -e-Y ^ > h MTX3, ^ >f >-^-^ 
h MM3. Hftax.^^ h DRX3 14. ^tH^iV, 0 1 6 

[0 0 9 4] :maot, Dtu ■ ¥7n • BdcKRSS 

[0 0 9 5] ?i*D\ JiiiBLfcZ I M^^IS^^nTV^ 
■eSe3eLfcifi«Srff*5«?ttfflJ«-e*)5 (ZIMM 

[0096] <^A%mm> (utw-i 



£>9, Ell 8ri^<Dft&ffim~oi<^X<D7'u y ?mxh 
5„ fl*h 12 1 8 *W B04 I4A# (017 d^-TA^* 

[00 9 7] El 1 7 K&^T, ^fSBf^sHWg TX41 M 
m%£ftXi,^Z><, r^i&ff^ TX41I4, ±&Lfzfr$£W 

<o#j£fng£, %mm^-o\,^xt>mmxjbz>, ) „ 

I4£{f«l TX41 Kttfc-tZ&mm RX41 £, «ffc*aS6fll 
m TX42 tSr^tpy fcT— * — RP41 tfm*ttStlX^&. 10 

*fc, wofiiwiiifi tx42 Kztfc-rz&mm rx4 

2 i, *rfc*2£«* TX43 kZS&V \£—9— RP42 7)5 
S«£*VCV^„ -tLT, W^fB^I-(±^m«!TX43 

RX43 *sgf$^tv^„ ai 
TX4i t y t°-?- rp4i, ii tf— RP4i t y 

t°-*- RP42, !)f-^- RP42 <t§{t$S RX43 IS, 
-tn-Pixiff»iifl|-C#«eillrtfcKfliS*t-Ci^5*s, & 
ft«s TX4it y tr— *— rp42, y tr— * — rp4i t y t° 

— RX43 14, -tft-PftifiDtt»«T?#Sg0ifctt* 
<, iHfg«t TX41 £§{f$& RX43 £14, m± >*f-~%L* 20 

-*-u±.mti±TMmmmm£ti,x\,^ 0 

[0 0 9 8] El 1 7,g.t>*EI 1 8 KJSV^T, Jf2l5J-il*L 
TX41 rt«J«»36£# SG4X&±Ltz&tfflmt 
■f-5ft# S4 14, g?H2g MD41 i^ioT^fS (^Hljgjfi 

iM«B«ffi txb4i tmmGmm txg4i srac-casft $h 

So f*h SHSCttffi TXG41 14, j^HSflt TX41 <0£!»tttt 

tmffc&tvx^Z). 

[0 0 9 9] y tT— RP41 RX41 (4, j£ 

ffB«® TXB41, i£{iG«4® TXG41 1 S£-S"f-£gfiB«8i 30 
RXB41, gmcttH RXG41 Sr^JSU r.axf><W®l®HlZ> 
«fiS5riii|>IL (*S*g|g{4EI^I«&) , DMD41 T* 

anm-s. — y tf-*- RP4i ^ro^ft^ tx42 

14, DMD41 -C*«P$*X-Cm^$nfcft-§- S4£S 

m^m^ MD42 tiotfiU j£{fB*H TXB42 irig 
ffGU® TXG42 W» WBBSft* RX4 

1 tiUff^ TX42 14, -Mt b< I4ff#^-C^$n 
"CV^ 0 X, §:immm RXG41, iHmG®g TXG42 (4, 
-t*t«x, Sft« RX41, j£m«S TX42 <£>£!MH£i« 
^S^^TV>5« fiU r^b^SiStt L-TI4, yf 40 

— ^— RP41 rt^ll— WgSgfl/ffc&fflV^r £ £ LTfc 

[0100] mm\Z- y If—* — RP42 F*W§:{f*£ RX4 

2 14, j^ffBtt^ TXB42, i£fsG®STXG42 ife-S-rsg 
ftBmffi RXB42, Smcm® RXG42 Sr^tiU 

MD42 r-«i^-rs 0 — y tr— RP42 ftoigffn 

TX43 14, mffl& DMD42 -C«SS!$^TI±1^ £tltz.m ^ S 
4 SrSafSP-gg MD43 tiotflU ^-fsB®® TXB4 

3 tmmGmm txg43 sriiD-c^rr-So ft, wreg« 50 



( 13 ) 10-229357 

« RX42 TX43 fc-«ait>L<Bfg*l»-e«« 

^ftT^S, X, SifeGMU RXG42, iUfsGflM TXG43 
14, ^riX^H. Stmm RX42, TX43 OSStfi 

iSMfcSftT^*. flu rti?>OT*Wfi£ LTI4, 

y t°— ^- RP42 ft<om-<o&mmsL*m\<^zkkL 
[0101] RX43 14, mmmm txb43, i£{iG 

Mm TXG43 t^tSgfBlffi RXB43, g«G®« RX 
G43 £r=BJSU w^b««1lP^W«{iSS:it*ib (iftf 
^I4EI^B&) , DMD43 3. mt-4 

9, §(IIB RX43 tC*J^t, TEWfl^- S4 SrftOa-f. 
S«G«^ RXG43 14, RX43 

[0 10 2] r<D4 5l-, -ott< i4^tsc^y tr— ^ 

v^sgfii^;foa3ismM (*nJS^«o»-&i4^««i t 

XltSma RX3 i»H) -C"biim$:^5 r t^pTfg 

[0103] X, r©»&©Jft y T«jft»tt^-C»* 
SfewSrfflV^C t^S2St?S>5*s, *{SPS3oWdr-r 

t*»f5^i*<Tf#S. Ill, 9i--r-5ic:i4, 

s„ 

[0 10 4] <^5^Jt^«> (ID^S) 

»cte, &5<Dmm&mi l ^\,->xwLw-tz> 0 eii9(4*ji 

gfOM^TUV^o EI2 OI4P)ID^B<Drtg|5«^ic 

[0105] i^Xf>WEIii*3V^T, B05 ^A^-efoSo 
TX5 {4iH{f#-C"fc U , -e<DF*3§|5[r|4ID^— IDT51, 
ID36dfe« IDG5, *t!J7MS CG5, FM%9H» FMD 
5, «iEtt*§S SVB5, /<y*r}) BTX5 W^yx-i'y 
^ BT5 ^7JS^-£*t-CV>3o TX5 WAM 

^Tffiffid) (-14, iUffi B«® TXB5 *JR»t5>JX, itm«T 
X5 ©AM* (^-^±ffi« 1-14, jUfgcm® TXG5 

^Rtt^tiTv^s,, x, r^itft^ tx5 <D{^m-±mm 
m% is5i -ee— /wk$*t--cv^s„ *mmi&mx\-z. m 

mm TX5 *s^-r±ffilc:S!gBitg/j:'bwi:*oT*3»j , 
El 1 9 ic^-f <fc 9 t-RB$n, Sm« RX5 ffljoSffiw 

tlZo ^W&mm TX5 (D^fBfli^l TXB5 14^— ^.COA 
WlUffi (Ell 9fT#JSa) {-ISlftbix, ^{fGfl;® TXG5 
l4A#*HMffi (Hl9t±«iB) (-IS»tbtL-CV>S 0 

[0106] — sfgm rx5 (4, mx^m<omm 

m*?, PXi4^|L#XI4*:i^w K7«f©y- (« 
T, *f-y-h^«fi:V>5o ) l'RB$ixT*Jt), ^<o 
P fc 9^|5ic:(47 P y 7^ PA5, FMig.M$s FDMD5, ID^— y 



* IDT52 RU-$inm$s EQ5 SW^SJvC^S. ^ffi 
rotffili, tp'frg&^gflB®® RXB5, -SrWJliagB^Sft 

Gm® rxg5 tiotv^, rnbw«®ra{*ts»$n 

[0107] JSAfll TX5 «?IMB*« IDG5 14, 

xw^e^iD^-y^ idt5 \z&%&&ixittitmzm<s\,^ 

XlD^m 15 «r«tt5 t ClWIDtim 15 tt, *t!)T 
384# CG5 T»3B£$*fc»j3afc (»+*n*»fe*^^ 
"^50 Srffiv\ FM&St8§FMD5 K*5V>-cJ!iK$:f£p 10 
$ft£„ -t L"C, i©*W*nfc(i#tt, ttiEiftfiSSV 
B5 *t, AfriSfirK:K«$*b*:jiKaB«fii TXB5 

[0 10 8] X, A^ffiJfC(6HtT^e$ttfcj5l«Gm 
m TXG5 14, i£««ft TX5 <D&m*tiLbt£ZVLmz&St 
StfO**. j£fi*8 TX5 coS*«fii: LTIi, 09* 

[0109] RX5 (Dy'VT^Zf PA5 14, tf^SB 20 

<£>§{fB®^ RXB5 i, J?]i2£|5CD§{fG®ffi RXG5 i:<D^ 

nntiLm&mpsv, fm«« fdmds ^m;*j-r5o c 
zx\ ^mcmm rxgs xragfiB®® rxbs <D^-nx^ 

14, Sffttl RX5 :fe5<fcfifctt*fc$*v-CV* 
5 0 aU 0 2 OK 14, SffGmiS RXG5 ©Millt 

s. s«* Rxs <Dmmm®.k lt»4, 

^E«8^*3»t5*^«ffi ( Ve e p ) 3?£fflV>3r £ t-T 
*U44V\ 30 
[0 110] FM«PS§ FDMD5 (4, 7 1) T PA5 
fetttfj$*lfc«*«:1I»IU i£«#rrX5 roiD384fe« IDG 
5 X*3££.£ittz.l1ffim 15 &&«?ffi-r„ &9tti£;ftfc I 

mm 15 tt-s^ws eqs —mm^ix. e 

Q5 >4S#tlfe^."5Tti/i ID^— T'/P IDT52 ftcDti!r$R£r# 
T, cro-Sc^J»f|g EQ5 lr±-5¥iMw*£*, iDfiHB 15 

frftwnvx~3bz> kmf&£i%fcm&iz s y- \*mm gt 

5 

[0111] *^J£^-C-(4, §{aG*& RXG5 *>L< 40 
I4S{SB«® RXB5 <DV>i*iX*^S§ft^ RX5 <Dg*fS®& 

mm rxb, smcmn rxg ro^b-?a3o-t<b*bfc^ 
mmz&immm rxb ^.t^smcm® rxg <dmjjiz 

««>«hk#s:bk*4*&. m<Mft*4fe4)aMK, warn 

fcifWifcrotciU M*ttK:Rl*fcAte&<ttftfe1--5r.i: 
[0112] Sf9« RX5 eo®Si 

co^tt, flIJStUTtt. BH9fc*Lfci5 4SflBt 50 



(14) SMf 1 0-2 2 9 3 5 7 

i ffi RXB5 <OJ3 9K:gfiG®& RXG5 /^frf"-*. i><0 (p) 

m-fZ»Z.bt LTfc ±V\, 02H^Ufc«®»4, g« 
Bfi!& RXB5 irgMGflffi RXG5 Sr-tix-^n— *(6]WfflP^ 

tt4 5 r. t o« v > 4 5 KIBB LT^fiS; Ufctoifto 

Tl^S, — HI 2 2fr^Lfcfl;^l4, $tm&9M RXB5 

tg{fG*& RXG5 ^^tih^iyM^^WmUn-m-^ 
t L, 0^4 5 

[ 0 1 1 3 ] X, Siti RX5 £0 2 3 ^0 2 4 K^-f 
4 b tm& t LTt)J;V\ @2 3C* Lfcg(t* RX5 
14, ^-^Sr-^H*SiifctffinS«t«)t>«)4:U 
Bfl#$ftTW<ei/V*ru:gfiBm& RXB5 SrKtt, ftiJUrt 
ffico— SStrgffGfl;® RXG5 $:I3:ltfcfll^t/j:orv^ 
So — 024 I^^Lfcgfll RX5 14, WffiB&C^ 
«<75g«tf>-g|5|r§{fB*l RXB5 5:^(4, 

ftBttffi rxbs {rSv^^$o-cv^tfi:B^Sficfl;S r 
XG5 Sr^{tfcfflfj5S;i:*o-CV^. SftttS RX5 Srr.4xe> 
©i5Wit5i, A^* s SfflB®® RXB5 Irftfeft 
fc^(^S:ffGmi§ RXG5^5^fGfl;a TXG5 (rifi^< 4 5 

[0 1 14] &*3, *gftiot!ftSrff 5 I- (4, A 
tf^-TLtSftBtt^ RXB5 lwSHtt-f-5^®l4*<. 

gmBrn® rxbs tAtemommBmm txbs icop^wsg 
^■3*^sr-rsaflEfcs-e«3fii-ntfAv\ l^-u, mm 

RXB5 ^ttn/cNrl-ro^-^e^^/<e 5 4 5 (r-TS 

[0 1 15] /<e*3, ^•(i'7 :f — ^5rSixcftLic:bT*5< <£> 
-CI4/4< , TX5 tC^gLfcJK^^X^ y 

3- BT5 SrifbT^b (XIJ0rSro3-7yFA^*sj, c 
Tt4v\ rtvic4 9, rfflAlt^SrtU-t-J rt*^- 

[0116] <memmmm>mz^ iis^^^^-c y 

BT5 K>aif^S:toWA«:«)t!)f^lwfit^^T±fElRl«l 

2 5 I4a£{f*8 TX62 Sr^-i-^^fC, ^{g^S TX61 ^Ji^ 

fiSr5H-E|-efe5 0 fSi, TX61 t TX62 

(4, -tn-Cix^lRlEI'*'<7>S(S« RX6 ta«S:t75 1>«> 
-C-feS^s, ffiH-h, Z.Z.X~teffi%iz^\,^x<Dm.W : kM.rr 



[o 1 1 7] x, 02 6\-±mAitm6itfm&mmm<Dft 

mm TX62 14, ft&ffif&t LTIilRl^{>0 < ^:/^oT^^ 
SCOT-, r CD0T*(4 loco j£ff m<0&.<Dftnffil&fcmV 

x h s . ft , *nmmm \- » tt s aMra tx6i <t mm m 
tx62 coiD^ft 8tt Lx<Dm&&v i ®ftmmz%:mM 

RX6 <!;coii«co;£5S;Kol^Tf4, ±fEHlfe^i:IH# 

x&z<DxmMZGM-$-z, *mmBmtf±.&msnm 

-effi»cD4§/5/r£np< j ftWlrB£&;lTV>S<!;r;?>-e;ib 10 

So 

10118)02 6{C*3V>T, SN6 14®^ CtJDi§&) i? 

sap6 tityfryy, bpf6|±/^vk/-?^^^/u 

CM6 liay/^-;?, CD6 14 = — K^X ^ 

5, 

[0 119] TX61 SrS#Lfc»<o»^XIiii6ffi 

m TX62 Sr^«Lfc^cof£Sc0^coif^r-, «L^S, <Jb 

mmm txbi xamt^mn (mmm tx62 

co#-^) Sre^t?, j@l««6rtlwS9:tte>nfc«S-feV-^ S 20 
N6 irPJJg-rSo iJlCil ffim±>-y- SN6 (4, PJjg 
b7t«S^Cfcff-§-&-fe>'f-rV7' SAP6 — ttl^J-f 
S„ -feVihrVT' SAP614, ffi&±^-$- SN6 ^t>tts^$ 
*X £:{§-§- U ^^bV^7^/^ BPF6--aj^)-r 

[0 12 0] K/<* 7 -f/l^ BPF6 (4, XJj&tlti 

m^-co 5 *>, mm±^*%LW. \^tz.m mmm txbi 
zmmL^rn) <Dm9cX'!m#$:w^mcmz>ww<v¥r 

(inm «t tx62 friMir bfc^) (D^Mnm^^xmw- 30 

ra&«« Txei sr»«ufc»&f=, ret 
*u <D^(o^X'mw^m^tz.m^i ^ rmmm Txe 

1 SriMtLfc»&,ftt«£««TX62 &§g*bfc»£-fc:, 
*f$fc£np <«^co^cDfb#t-J;3ftifKl tiBHtS^g 

BPF6 <O0iJ£ LTI4, TX61 

thi^^ 80-ioohz tt&$:mm£-itz>h<Dtfm%]Xfr> 40 

So 

[0 12 1] BPF6 Srifia§Lfcfs# 

14, av^w— * CM6 K 4oTHfiSMa$tvS„ -T£ 
=V/<1/-^ CM6 (4, ^fe^^fcEgiill^-hcOA 

— Kt*^** CD6 (r/^^.SrjtS. = — Kff ^ ^ CD 

6 14, &t>3xxzit'</i'xm<o9$m*'{ ^^y&tetir 

( TX61 X(4 TX62 ) coi^ffSB (ID7 1 — 7;U IDT 
61, ID3B^» IDC6, *+yr*lB*CG6, FM^p^f 50 



(15) M¥l 0-2 2 9 3 5 7 

FMD6 S0«mJE*etS« SVB6 ) £*bf££-£, IDfil«I6 £ 

[0122] ;;f > =1— Kff * * CD6 cotbf^^o 
V>T, 02 7 (A) -02 7 (D) *#fl8 LTSf*«4 
WSrlftBJ-f-So 02 7 (A) -0 2 7 (D) {4, -?-*ve 
ft, feffilliiSa ^ CM6 75^C03— Kff^^ CD 

6 'nCAA^, *flS/JSA^<^S:«WLfe3- K 
rf^:? CD6 cotti^l (fcW^fW'J) St^LT^ 

[0 12 3] *1\ »$te"T?<DJT***fftoft, n^XU- 
^ CM6 ^b^VU^^btt^i, 3-K7f^ CD6 

<^/i^£#o 0 |PJC<^«>»5febfc«Pm T62 

(fib, T61 < T62) Krt^2fe<7>^U^A^^fcofc» 
^^*5r "I" i**b. *»«f*ISt "0" I:ILT 

"i" ^^{c^m-r^o A^^^u^^^tt. ^ff^ t 
cd6 tt*»«F#s: "1" ibfeji-e, '^xmrnvTZfT 

[0124] EJIT, 027 (A) — HI 2 7 (D) C0#>Jr 

[0 1 2 5] 0 2 7 (A) <£>4§<£\ A^/U^— off 
^1 T62 £Art^?fe(Z>A^/^^*V^ 
T% =i-K^^^ CD6 lwioT4dc$jX^??^, 
"1" (DfrkKZo 
[0 1 2 6] 0 2 7 (B) 0)4§-g\ l#@C0A^^/u^ 
^fiJlfLT^bNpra T61 JWrt^2#gcoA^<yu^^ 
PJ*"T^<DT% tffl^ff^li "0" -t<7>«, ^ 

T62 Wrt.C3#@tOA^^^^§ilJ«b/«CV^O-t?, 

"0 1" £*5 0 

[0 12 7] 02 7 (C) <7)#^ s 1#B^A*^^ 
ffiMmVXfrbtifWl T62 Wrt^2#@60A^^VW^^ 
SJ#i-*^-C, **DO«F-9-tt "1" bt£Z>o *<D». m 
KB T62 KrtlC3»gOA*/^U^^S§iij#b*t^-e, 

"11" 

[0 12 8] 02 7 (0)00^^, 
^•bTd^bWFBB T6l JWrt.c2#S60A^^/u^^ 

attso-e, *#w*?-j§-te "0" t45 fl ^^t% 2 

#BOA*^/^^SJ#b-C^e>«FlW T62 «rt^3# 

icoA^^^^^pj*-r^^T\ ^co^^-^ "1" 

5o 3#g60A^^/U^^PJ«bT^b^WT6 
1 Krt*-4#BC!>AA^/U-X^SI*i"4^-e, ^^^-g- 



14 "0" irftS, IC, 4#gcoA^/^x^p)ifLT 
frbftfBl T62 £lf*!\Z5mg<DAt)/<^Xtf%m-tZ)<D 
X\ &<DW!rtt "1" -fcftS, t<Dm. B*WT62 Wft 

"1" *«iDJt6.Jxfc]fe*» ^^n^^fli "0101 
1" iftS<, 

[0 12 9] rtt(r«tt) x WitfH2 7 (D) Id^-TJ: 

J: 5 ft "0" "1" ffiU ££C3fc 

^fc#-§-?iJcD£j5£l4, ^«F#i*ft9, 10 
tfSttfc: "1" £#3 0 
[0 130] ft*5, i;ft?3<73|2]t;::}ol^-CI4, 

♦S M £r^ft:£-t!rSi: pl^Si:, ^/P^^gco^, feS 

[0131] 3— Ktt ^ $ CD6 14, 

i£fg«<75j£{fgl5&tti^£-<i:S„ 

[0132] ft**, ±mvtz*nmMm\z$>v2> \&% 20 

CD6 K*5»tS=i— KflKi]«J#ffiKloi^«:, 4* 

[0 13 3] X. ^-Kff^? CDS t?B«"*-5«* 
^-yttt>iottt4<Ti*i: LTt>4< , 

— >U:j£C.TID3g£:g IDG6 & 
MfflJ-t-S^UTiiai-rS ID£^;iSr it bT<b4 
V\> 30 

[0134] *fc, mmm^^^x. imm i6 

tt^4 0, rif^s (ID) j , rfsr^ (n-^^K) J 
\stc<ofr$:&igmM\zis\,^xmmz%azz. t S 0 
[0 13 5] «±W*3Q8tfB«fcJ:*i.H:, ±IEm5|gJS 
^«0 4: 5f-^^>^.-i' >^ BTS^fflv-s^Stdit^ 
T, ffi*«)»0f-CA*SrtTft5ii*ST?#, fU«tt^|6] 
-bi--5„ $"btc, ^AL/MsifcftV^JtcoX* — 
V\H{4, ft&AK: I4fe^ lv<^7- Kt L-T^ffl-T 40 

lc<D^, ID Z&tii-tZXoiz-fZ-ttfXZZe X, 

.kmmmm*%sffimzTz>z.tx\ tn^mm^tc^<D 

[0 13 6] <»7 096JB1»> ( FingeRing ) 



(16) M¥l 0 - 2 2 9 3 5 7 

w-rs. iii 2 8K*mi&Mi&iz£z>mmm<o*~#- k 

^«0«tBSSr^-t-ElT-fo<9, 12 2 9 (4^0l*jgISfl?j5i£t;ro 
^TOT'By^atfcS. ft, 1212 8t'*3U>-CI4. A^ 
L*§lc:3£* L.1tmm* i?=L-;l< TX72 5? » 

TX71, TX73, TX74, TX75 ^^*$JtTV^ 

[0 13 7] [2 2 8SOtgl2 9lr*5^T, HA7 14^-Cfc 
S„ FI71 ~ FI75 co#Jtttt-»4, gff^-v^ 

-A- TX71 ~ TX75 #36*5*1,-0*3. 
/t- TX71 ~ TX75 <75rtg|Hwf4, -e*T,-e*U «gE-fcV-if S 
N71 ~ SN75, -fe-^-^T>7 e SAP71 ~ SAP75, jgftfffigij 
#-5§-$§£3£ SID71 ~ SID75, FMSW SFM71 ~ SFM 
75 RrfniZigmm SVB71 ~ SVB75 /OSp^jm^tVTV^ 
S„ X, &mtn*ri/=L—;l> TX71 ~ TX75 Ott^M^M 
l4jgftBm@ TXB71 ~ TXB75<JrftoT*3i? , #i£m^ri> 
3. — TX71 ~ TX75 <D_kUtr— XtemiBGMM TXG71 
~ TXG75 irftoTV^S, rrT-14, a£fgG®g TXG71 
~ TXG75 t4i2Hf^-i^— /U TX71 ~ TX75C0-7-C ^-^m 

[0 1 3 8] RX7 tt#f|c:K#$ixfcS«*^a— /ut? 
foSo RX7 Wrtgl5tci4, i*5Jli^tit§l§ 

RFAP7, FM«if FD71 ~ FD75, 3t&W^l9*96±» 

ridg7, mm^-itmm icn ~ 1075, frstsb^ats 

ms<l/Y/<7.y j BPF71~ BPF75, C 
M71 ~ CM75 St/^— =«— Y*J=.*\s—f> KGEN7 
rtjS$HTV^S„ ft*5, ZCO^m^iy^—/^ RX7 
ffBm^ RXB7 (4^1-^jSfflllfC, S{fG«® RXG7 tt^l" 

^-(IStrK«$nTV^So 

[oi3 9] *jiite^iiiiJ:SAflssaffi«e^H 

t), *»lr*»SnfcjS«*^a-yHX71 ~ TX75 75- 
*1T»=3S»$ixfcS«*^a— /i- RX7 ^*^ir> 
If SN71 ~ SN75 <75{f ^-^mff LT^-^ — K KCD7 $r 

[0 14 0] #Si*i;a-/Wff1rvD- SN71 ~ S 
N75 MT. St fWW-t^-y- SN7J il&fE-t-So te«0 

«^*(cov--ct>pi«. ) i4, ^mm^^^.-^m 

fRS'J#-§-^^« SID7 14, -f-n^n, ^mi^S'J#-^ ID7 
1 ~ ID75 5rB^L, FM^p^§ SFM7 ~ W*&-f"5 0 ft 
*5, iM{§f&SiJ#-§- ID7I4, ^ftlgfetw^ftoTV^S^S 
14ft <, -AC03-— !f-{r»L, T>i:oco#^-$rf«Jt3S 
TSf£lt-e^V\ 

[0141] wm±>-y- sn7 r-ittti;* nfc frsisf^ 
14, tyfry^ sap7 -eis*g$n, mmm%>m&&£. 

» SID7 -C«^$nfcilSfllWSiJ## ID7 t*fcFM« 



SFM7 fcA^SnSo #FM«WW SFM7 f4, ty 

tr^ sap7 ^e>^«i«sn*:«»ft-g-^i56fsawij# 

» ID7 «itfii:*t, -t^«SU#*Srfi*b*i« 
■8-Sr-t*t-en»4ofc*^rJlr«*« SF71 - SF75 

2» 0 ft*3, FM*W SFM7 tU^^fvlC (NE 5 
5 5$) iftffltS^itJ:^ ffl.&jfc«<0ffl*£?B* 

[0142] FM» SFM7 ©B*|4, «J£iS*i^ S 

vb7 -c*t«$ii,* mmmm TXB7Sr^LTAW-m*$ 10 
ns 0 #^ff^^^-yuco-^^^^®s (see 

tttSS SVB7 (D^-f^tt® tt, #i^{fGm^l TXG7 

[0143] Sff^v 1 ^-^ RX7 <Dmffl&mf£& RFAP 
7 f4, §:ffB®ffi RXB7 £g«G«&RXG7 i^BBCD«ffi 

TXB7ig«B«ffi RXB7 i: ttA#S:^ bT*5 
t>, ^ffGmffi TXG7 <h §{f Gmffi RXG7 £: I4*^£r;fr L 

-c»-&bTv^5. S5is^**g« rfap7 xmmztitzm 

*tt#FM«W» FD7 fc#|B$*l5o 20 
[0144] FM«ag FD7 14. ^ti^tl^-Y U Tffl 
SF71 - SF75 ^^<i:LT«i^l\ ffiJSjffi 

rfap7 ^(Dm-zzmmm^tmim^tizft 
■■t-a. ft, **yr«as« sf7 zmmzmm'Tzz- 

ft *Tfg 4 ^ ^ /Hft «r#^i- r t # -e $ 5 0 
[0 14 5] FM«R|« FD7 T^IP, ^BI^tLfc^SU 

RIDG7 ^ RX7 

cof^s'j#-^ rid7 ttt&£ft% 0 mm&ttmzs ic7 30 

hv^^^^^^ BPF7 — kI^) 0 K><* y^/U 
9 BPF7 He. fr«W<0«*fS#^4*W*9 OHzttiEW 

/^^/i^ BPF7 (^ftffl fc: J; 9, teOjfOfl"*^ fife 

[0146] #^<y K/<^^>r^^ BPF7 C0fcfcS^|^#=i 
9 CM7 tioTHffljaiStl, #JfUl.fc5iT 
««»<7)^StttBStb"C^r— =2— Kv^^U— ^ KGEN7 40 

^^itii, 3f" = — Kv^x^l/-^ KGEN7 te±oTfn 
[0 14 7] ^n-K^^U^ KGEN7 



(17) #§a¥l 0- 2 2 9 3 5 7 

taws-*-* xomzms 0 (a) -030 

(D) M^-To 

[0148] r:tbe><^Bl^j3V^T, PFI71 — PFI75 {4 
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©^r*SrSS«S:^b*:ittSSilS-§-ii-5r:iT?, 2t«3M& 
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iSi, 2|E^co^H^{wJ;4xtf > 2sfs#ai: 

k fcX~% 5„ 

[oi6 2] ioit, it*<si 3mm<o^m\zh^x 
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